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ABSTRACTED- PUB -NO: EP 261942A 
BASIC- ABSTRACT: 

Compsns. (I) comprises at last 15 mol . % of a macromonomer (II) contg. : i) and end gp. 
of formula: C(X1) (X2)=C(X3) (CH2)n-, where XI, X2 and X3 = H or a polar or nonpolar 
substit. that is inert under polymerising conditions; n = 0-1 provided that when n = 0 
one is not H and when n = 1, XI and X2 are both H: ii) 3-10,000 monomeric units (III) 
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linked to the end gp., selected from cpds . of formula: - (CHR1) (CR2=CR3) mC (R4) (R5))-, 
where m = 0-1; Rl, R2 , R3 , R4 and R5 = H or a polar or nonpolar substit. that is inert 
under polymerising conditions, provided that when m = 0, at least one of R4 and R5 is 
not H; and providing that: a) each (III) has polymerising compatibility with any 
adjacent (III); b) (I) comprises at least 80 (partic. at least 95) mol . % (II) when n = 
1, XI and X2 = H, X3 = C02J (where J = 1-10C alkyl) , m = 0, Rl = H, R4 and R5 = C02J 
and CH3, provided that when R4 = C02J, R5 = CH3 and vice versa; and when n = 1, XI and 
X2 = H, X3 = CN, m = O, Rl = H, R4 and R5 = CN and CH3 , provided than when R4 = CN, R5 
= CH3 and vice versa; and c) (I) comprises at least 50 (partic. at least 95) mol. % 
(II) when n = 0, XI and X2 = H or OC(0)J, provided than when XI = H, X2 = OC(0)J and 
vice versa, X3 = H, m = 0, Rl = H and R4 and R5 = OC(0)J and H, provided than when R4 = 
0C(0)J, R5 = H and vice versa. 

USE - (I) can be used to produce graft polymers which are useful in coating and 
moulding resins. They can also be used for fibres, films, sheets and composite 
materials . 

ABSTRACTED- PUB -NO: EP 261942B 
EQUIVALENT-ABSTRACTS : 

A composition comprising at least about 85 mol . % of a macromonomer having: (i) an end 
group of the formula C(X1) (X2)= C(X3) (CH2)n; and (ii) at least 50 and up to about 
10,000 monomeric units linked to said end group, said units being independently 
selected from a compound of the formula (CHR1 (CR2=CR3 ) mC (R4 ) (R5) ) ; wherein; n is 0 or 
1; XI and X2 independently are H or a polar or nonpolar substituent that is inert under 
polymerising conditions, provided that when n is 0, at least one is not H and provided 
that when n is 1, both are H; X3 is H or a polar or nonpolar substituent that is inert 
under polymerising conditions, provided that when n is 0, X3 is H; m is 0 or 1; Rl, R2 
and R3, independently, are H or a polar or nonpolar substituent that is inert under 
polymerising conditions; R4 and R5, independently, are H or a polar or nonpolar 
substituent that is inert under polymerising conditions; R4 and R5 independently, are H 
or a polar or nonpolar substituent that is inert under polymerising conditions provided 
that where m is 0, at least one is not H; and provided that each monomeric unit has 
polymerising compatability with any adjacent monomeric unit. 

CHOSEN-DRAWING: Dwg.0/0 

DERWENT- CLASS : A18 

CPI-CODES: A10-C03; A10-E01; A12-B01; A12-S; 
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ABSTRACT : 

A vinyl polymer which has at least one terminal functional group per molecule and has a 
ratio of weight average molecular weight to number average molecular weight of less 
than 1.8 as determined by gel permeation chromatography, said terminal functional group 
being a crosslinking silyl group, an alkenyl group, or a hydroxyl group. Curable 
compositions containing this vinyl polymer is easy to handle. 

8 Claims, 0 Drawing figures 
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and Butyl Acrylate" : , Polym. Prepr . (ACS) 36(1), 1995, 465. 

ART-UNIT: 171 

PRIMARY-EXAMINER: Acquah; Samuel A. 



ABSTRACT : 

The present invention is directed to a process of atom (or group) transfer radical 
polymerization for the synthesis of novel homopolymer or a block or graft copolymer, 
optionally containing at least one polar group, with well defined molecular 
architecture and narrow polydispersity index, in the presence of an initiating system 
comprising (i) an initiator having a radically transf errable atom or group, (ii) a 
transition metal compound, and (iii) a ligand; the present invention is also directed 
to the synthesis of a macromolecule having at least two halogen groups which can be 
used as a macroinitiator component (i) to subsequently form a block or graft copolymer 
by an atom or group transfer radical "polymerization process; the present invention is 
also directed to a process of atom or group transfer radical polymerization for the 
synthesis of a branched or hyperbranched polymer; in addition, the present invention is 
directed to a process of atom or group transfer radical polymerization for the 
synthesis of a macroinitiator which can subsequently be used to produce a block or 
graft copolymer. 

40 Claims, 19 Drawing figures 



3 of 3 



8/2/02 12:29 PM 



Record Display Form 



wysi\v7g://94/http://westb^ 




End of Result Set 




L10: Entry 1 of 1 



File: USPT 



DOCUMENT- IDENTIFIER: US 5789487 A 

TITLE: Preparation of novel homo- and copolymers using atom transfer radical 
polymerization 

US PATENT NO. (1) : 
5789487 

Brief Summary Text (36) : 

wherein each X is a halogen atom and n is an- integer of 1 to 100; this macromonomer is 
then used in the presence of a vinyl monomer, a transition metal compound, and a ligand 
to form a block or graft copolymer, exhibiting a well defined molecular architecture. 

Drawing Description Text (13) : 

FIG. 12 shows GPC traces of a difunctional polysiloxane macromonomer and. the resulting 
copolymer with styrene . 

Drawing Description Text (14) : 

FIG . 13 shows the M.sub.n and polydispersity dependence on conversion for ATRP of 
styrene with difunctional polysiloxane macromonomer . 

Detailed Description Text (7) : 

In the context of the present application, the term "macromolecule" refers to a 
molecule containing a large number of monomeric units and having a number average 
molecular weight (M.sub.n) of at least 500. Further, the term "macroinitiator" refers 
to a macromolecule having at least one initiating site. The term " macromonomer " refers 
to a macromolecule having at least one polymerizable site. In addition, the term 
"living" initiating moiety (anionic, cationic or radical) refers to an initiating 
moiety that substantially does not undergo termination reaction and thus, 
polymerization continues until substantially all the monomer is exhausted. 

Detailed Description Text (59) : 

A further object of the present invention is to synthesize a block copolymer by 
combining a "living" carbocationic polymerization with a "living" radical 
polymerization. "Living" cationic polymerizations have been described by Matyj aszewski 
(Cationic Polymerizations, Mechanism, Synthesis and Applications; Marcel Dekker, Inc., 
New York, 1996) . Thus, a macromonomer can be synthesized by a "living" carbocationic 
method, having a terminal group, such as a halogen group, which subsequently can be 
used as an effective macroinitiator in a "living" atom or group transfer radical 
polymerization. Scheme 3(a) exemplifies the procedure (not limited to the particular 
examples) for the synthesis of poly (styrene-b-styrene) , poly ( styrene-b-methylacrylate) 
and poly (styrene-b-methylmethacrylate) copolymers. In addition, as exemplified in 
Scheme 3(b), a variety of ABA block copolymers with polyisobutene (PIB) mid block can 
be prepared. ##STR3## 

Detailed Description Text (66) : 

is reacted with a macromonomer that is functionalized with a group C. The functional 
group C must be able to react with Y.sub.l to form a stable bond and thus the 
functional group X.sub.3 is now added to the macromonomer . The addition of the group 
X.sub.3 to the macromonomer transforms the monomer into a macroinitiator for ATRP. This 
macroinitiator is used as component (i) of the initiating system to polymerize a vinyl 
monomer in the presence a transition metal compound (component (ii) ) , and a ligand 
(component (iii) ) to form a block copolymer. In formula (IV), X.sub.3 is a halogen 
(preferentially chlorine or bromine) , n is an integer of 1 to 100, preferentially of 1 
to 10, Y.sub.l is any functional group such as (but not limited to) hydroxyl, carboxyl, 
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amine, --SiH or - -C ( . dbd .0) --X, where X is a halogen. R.sub.3 is selected from the 
group consisting of alkyl, aryl and aralkyl group, as defined above, and R.sub.3 * is a 
C.sub.l -C. sub. 2 0 -alkyl group. 

Detailed Description Text (83) : 

The homolytic cleavage of group A can occur at the stage of monomer, polymer or both. 
Group A becomes group A 1 when it is pendent or A" when it is at the chain end of a 
macromonomer . Thus, the following possibilities can occur depending on the relative 
reactivities of A, A ' and A": 

Detailed Description Text (99) : 

Examples include (but are not limited to) ATRP of p-chlorosulf onylstyrene , vinyl 
chloroacetate, with styrene, etc., which result in macromonomers with vinyl 
acetate (VAc) , branched structures possibly with p-chlorosulf onylstyrene . 

Detailed Description Text (108) : 

Examples include (but are not limited to) ATRP of vinyl chloroacetate with styrene, 
etc. This results in the formation of a macromonomer of polystyrene with a vinyl 
acetate end group. Another possibility is a free radical copolymerizat ion of VClAc with 
VAc and then grafting from the backbone. 

Detailed Description Text (125) : 

Initiation, that is the activation of a halide functional group and addition of a 
monomer, is fast. Fast initiation results in the formation of polymer chain 
(propagation) with vinyl end groups which can be incorporated into other polymer chains 
(branching) . The rate of chain incorporation depends upon the r.sub.l and r.sub.2 
values for the respective monomer and the polymerizable chain-end functionality on the 
macromonomer (B.sub.2); (reactivity ratios, "r" are defined in: Polymer Handbook, third 
edition, J. Brandrup and E. H. Immergut, Editors, Chapter 11/153) . If r, is about equal 
to r.sub.2, then the B.sub.2 chain- end is incorporated into other chains throughout the 
reaction. If addition of the B.sub.2 end-group by the propagating radical is not 
favored, then the chains are not incorporated into one another until late in the 
polymerization or even not at all. 

Detailed Description Text (212) : 

Preparation of Macromonomer from Hydrosilyl Terminated Poly (dimethylsiloxane) 



2 of 2 



8/2/02 12:47 PM 



Record Display Form 



wysiwyg://94/http://westbrs:8^ 




End of Result Set 



□ [ 



Generate Collection 




L10: Entry 1 of 1 



File: USPT 



DOCUMENT- IDENTIFIER : US 5789487 A 

TITLE: Preparation of novel homo- and copolymers using atom transfer radical 
polymerization 

US PATENT NO. (1) : 
5789487 

Brief Summary Text (36) : 

wherein each X is a halogen atom and n is an integer of 1 to 100/ this macromonomer is 
then used in the presence of a vinyl monomer, a transition metal compound, and a ligand 
to form a, block or graft copolymer, exhibiting a well defined molecular architecture. 

Drawing Description Text (13) : 

FIG. 12 shows GPC traces of a difunctional polysiloxane macromonomer and the resulting 
copolymer with styrene . 

Drawing Description Text (14) : 

FIG. 13 shows the M.sub.n and polydispersity dependence on conversion for ATRP of 
styrene with difunctional polysiloxane macromonomer . 

Detailed Description Text (7) : 

In the context of the present application, the term "macromolecule" refers to a 
molecule containing a large number of monomeric units and having a number average 
molecular weight (M.sub.n) of at least 500. Further, the term "macroinit iator" refers 
to a macromolecule having at least one initiating site. The term " macromonomer " refers 
to a macromolecule having at least one polymerizable site. In addition, the term 
"living" initiating moiety (anionic, cationic or radical) refers to an initiating 
moiety that substantially does not undergo termination reaction and thus, 
polymerization continues until substantially all the monomer is exhausted. 

Detailed Description Text (59) : 

A further object of the present invention is to synthesize a block copolymer by 
combining a "living" carbocat ionic polymerization with a "living" radical 
polymerization. "Living" cationic polymerizations have been described by Matyj aszewski 
(Cationic Polymerizations, Mechanism, Synthesis and Applications; Marcel Dekker, Inc., 
New York, 1996) . Thus, a macromonomer can be synthesized by a "living" carbocationic 
method, having a terminal group, such as a halogen group, which subsequently can be 
used as an effective macroinitiator in a "living" atom or group transfer radical 
polymerization. Scheme 3(a) exemplifies the procedure (not limited to the particular 
examples) for the synthesis of poly (styrene-b-styrene) , poly (styrene-b-methylacrylate) 
and poly (styrene-b-methylmethacrylate) copolymers. In addition, as exemplified in 
Scheme 3(b), a variety of ABA block copolymers with polyisobutene (PIB) mid block can 
be prepared. ##STR3## 

Detailed Description Text (66) : 

is reacted with a macromonomer that is f unct ionalized with a group C. The functional 
group C must be able to react with Y.sub.l to form a stable bond and thus the 
functional group X.sub.3 is now added to the macromonomer . The addition of the group 
X.sub.3 to the macromonomer transforms the monomer into a macroinitiator for ATRP. This 
macroinitiator is used as component (i) of the initiating system to polymerize a vinyl 
monomer in the presence a transition metal compound (component (ii) ) , and a ligand 
(component (iii)) to form a block copolymer. In formula (IV), X.sub.3 is a halogen 
(preferentially chlorine or bromine), n is an integer of 1 to 100, preferentially of 1 
to 10, Y.sub.l is any functional group such as (but not limited to) hydroxyl, carboxyl, 
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amine, --SiH or - -C ( .dbd .0) - -X, where X is a halogen. R.sub.3 is selected from the 
group consisting of alkyl, aryl and aralkyl group, as defined above, and R.sub.3 » is a 
C.sub.l -C. sub. 20 -alkyl group. 

Detailed Description Text (83) : 

The homolytic cleavage of group A can occur at the stage of monomer, polymer or both. 
Group A becomes group A' when it is pendent or A" when it is at the chain end of a 
macromonomer . Thus, the following possibilities can occur depending on the relative 
reactivities of A, A 1 and A": 

Detailed Description Text (99) : 

Examples include (but are not limited to) ATRP of p-chlorosulf onylstyrene, vinyl 
chloroacetate, with styrene, etc., which result in macromonomers with vinyl 
acetate (VAc) , branched structures possibly with p-chlorosulf onylstyrene . 

Detailed Description Text (108) : 

Examples include (but are not limited to) ATRP of vinyl chloroacetate with styrene, 
etc. This results in the formation of a macromonomer of polystyrene with a vinyl 
acetate end group. Another possibility is a free radical copolymerization of VClAc with 
VAc and then grafting from the backbone. 

Detailed Description Text (125) : 

Initiation, that is the activation of a halide functional group and addition of a 
monomer, is fast. Fast initiation results in the formation of polymer chain 
(propagation) with vinyl end groups which can be incorporated into other polymer chains 
(branching) . The rate of chain incorporation depends upon the r.sub.l and r.sub.2 
values for the respective monomer and the polymerizable chain-end functionality on the 
macromonomer (B.sub.2); (reactivity ratios, "r" are defined in: Polymer Handbook, third 
edition, J. Brandrup and E. H . Immergut, Editors, Chapter 11/153) . If r, is about equal 
to r.sub.2, then the B.sub.2 chain- end is incorporated into other chains throughout the 
reaction. If addition of the B.sub.2 end-group by the propagating radical is not 
favored, then the chains are not incorporated into one another until late in the 
polymerization or even not at all. 

Detailed Description Text (212) : 

Preparation of Macromonomer from Hydrosilyl Terminated Poly (dimethylsiloxane) 
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